An understanding of the ecological relationship between birds and vegetation is important for management and conservation of any wetland ecosystem. Despite the significant importance of the Hadejia-Nguru Ramsar site and an Important Bird Area, little is kn relationship between bird and vegetation communities. Bird diversity and density were examined and compared between Protected Areas (PAs) and Unprotected Areas (UPAs) with attention to vegetation diversity and density. Data were co were surveyed (seven in PAs and seven in UPAs), and point count method was employed. In total, 42, 255 bird individuals, 148 species, 23 orders, and 50 families were identified. Two global species namely, European Turtle Dove (Streptopelia turtur) and Pallid harrier (Circus macrourus) were also recorded. Results showed that neither vegetation diversity nor density correlated with bird diversity nor density in both PAs and UPAs influence the bird diversity and density in both areas. PAs and UPAs of the Hadejia rich in avifaunal species, thus management of these areas will preserve large species diver Increase public awareness in the wetland on the importance of conserving birds and vegetation, as they play a vital role in the ecosystem is strongly recommended. The results presented here provide an overview of the relationship between bird and veg an important input for better understanding of its conservation.
INTRODUCTION
The Ramsar convention defined wetlands as "areas of marsh, fen, peat land or water, whether natural or artificial, permanent or temporary with water that is static or flowing, fresh, brackish or salt, including areas of marine water, the depth of which at low tide does not exceed six meters" (Barbier et al., 1997 distributed all over the world except represent about 4-6% of the earth's surface (7 km 2 ), and ranked among the earth's most productive ecosystems (Mironga, 2006) . Ecological values of wetlands to humans consists of flood control, nutrient absorption and cycling which improve water quality, well as protection of coastal communities from erosion and wave energy (Barbier et al., 1997) .
values of wetlands include agriculture, provision of timber, fuel wood, and non-timber products
The Ramsar convention defined wetlands as "areas of marsh, fen, peat land or water, whether natural or nent or temporary with water that is static or flowing, fresh, brackish or salt, including areas of marine water, the depth of which at low tide does not 1997). Wetlands are distributed all over the world except Antarctica and 6% of the earth's surface (7-9 million and ranked among the earth's most productive ecosystems (Mironga, 2006) . Ecological values of wetlands to humans consists of flood control, nutrient improve water quality, as coastal communities from erosion 1997). Economic include agriculture, provision of timber products, such as et al., 1997). On the other hand, it has been shown that vegetation an essential component influencing bird species (Bideberi, 2013) . This is due to the vegetation that serves as a great determinant for bird species diversity and density by providing foraging and nesting cover from predation Due to this, studies on the relationship between birds vegetation have been conducted in various parts of the world including Australia (Neave America (Beese and Bryant, 1999) , Asia (Hawkins 2007) and Africa (Sulaiman et al., 2014) . Some of them (e.g. Neave et al., 2006, Beese and Bryant, 1999) explained the relationship between plant species composition and bird diversity. A study by Kumar and Gupta (2009) found many birds to exploit a variety of wetland habitats likely due to high foraging ground and/or shelter for nesting and roosting. It has also been shown that different bird species select a variety of wetland habitats based on their choice and preferences (Bideberi, 2013) . For instance, Cattle egret that feed primarily on insects such as crickets, grasshoppers and ants prefer wetland areas with short grasses for foraging. In contrast, species like ducks, geese and waders which feed on invertebrates (e.g molluscs, crustaceans, etc.) and fish prefer lakes and ponds (Bideberi, 2013) . In the Hadejia-Nguru Wetlands (HNWs), the consist of mosaic wetland areas including marshes, swamps, ponds, rivers and floodplains. The comprises of four Protected Areas (PAs) as well as several wetland areas that have no legal protection which in this study are considered as Unprotected Areas (UPAs). Beese and Bryant, 1999) explained the relationship between plant species composition and bird diversity. A study by Kumar and found many birds to exploit a variety of nd habitats likely due to high foraging ground and/or shelter for nesting and roosting. It has also been shown that different bird species select a variety of wetland habitats based on their choice and preferences 2013). For instance, Cattle egret Bubulcus ibis that feed primarily on insects such as crickets, grasshoppers and ants prefer wetland areas with short grasses for foraging. In contrast, species like ducks, se and waders which feed on invertebrates (e.g. ) and fish prefer lakes and Nguru Wetlands (HNWs), the wetlands of mosaic wetland areas including marshes, swamps, ponds, rivers and floodplains. The wetland tected Areas (PAs) as well as several wetland areas that have no legal protection which in this study are considered as Unprotected Areas Sulaiman et al. (2015) reported that wetland sizes do not have effect on bird abundance, but had effect on bird diversity. Nevertheless, our knowledge in understanding the relationship between birds and vegetation in the HNWs is inadequate. The aim of this paper is to provide an overview of the relationship between bird diversity/density versus vegetation diversity/density in PAs and UPAs of the HNWs.
MATERIAL AND METHODS

Description of the study area
The HNWs (12°15'N 13°00N; 10°00' E 11°00'E, Figure  1 ) is form by the Hadejia and Jama'are rivers, to form the Yobe river, which drained into Lake Chad. Visits were made in the morning from 6:00 to 10:00 h and in the evening from 16:00 to 18:00 h when birds were more active. Each site was surveyed thrice during the study period and the average number of birds counted was taken for all the sites. Point count method described by Bibby (2000) was used to survey bird species. In this technique, during arrival at the point count station, a period of five minutes was observed to allow birds settle down due to any disturbance caused by the observer. Birds seen or heard from a fixed point within a radius of 100 m using Braun Binoculars 16 x 10 m were observed for 10 minutes in all point counts stations and throughout the study period. Point count stations were spaced 400 m apart to avoid double counting. Birds were identified using field guide to the birds of Western Africa by Borrow and Demey (2014) .
Vegetation sampling
Vegetation data was collected according to ModifiedWhittaker method by Campbell et al. (2002) . This involved three different plot sizes used to sample vegetation. Bigger plots of the size 20 x 50 m were established for assessment of trees, within the bigger plot, nested plots of the size 2 x 5 m were established for assessing shrubs and herbs and 1 x 1 m for grasses, respectively. Name and number of individual trees, herbs and shrubs found within each plot were recorded. Graminae species were recorded on presence-absence basis. Plant species were identified according to Gbile (1984) and Burkill (1995) .
Data analysis
Microsoft Office Software (Excel version 2007) was used to compute the relationship between vegetation diversity/density and bird diversity/density in PAs and UPAs. However, correlation was determined by using scatted plot, while linear correlation in Paleontological Statistical software by Hammer et al. (2001, version 2.17) was used to test if there was significant difference between vegetation diversity/density and bird species diversity/density in PAs and UPAs.
RESULTS
Bird diversity and density in PAs and UPAs
A total of 42, 255 bird individuals, 148 species, 23 orders and 50 families were recorded from both PAs and UPAs of the HNWs (Appendix I). Families with the highest species were Accipitridae (13 species), Ardeidae (11 species) and Columbidae (9 species), while families with lowest species include Bucerotidae and Jacanidae (2 species each), Coliidae, Coraciidae and Pandionidae (1 species each). Two species in the IUCN Redlist (2015) global conservation concern were also recorded (Birdlife International, 2016b) 
